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appliance. It can be solved only by coordinate attention to fuel and
engine. The work of Kettering and Midgley has pointed the way to
changes that may become effective in the direction of adding certain
components to the fuel that will permit its efficient employment in
engines of higher compression than prevalent to-day. The same
means will also allow a larger proportion of the crude to be effectively
employed in engines of present-day compressions pending the more
fundamental change.
(3) Aside from the improvements in the distribution and com-
bustion of the fuel, mechanical changes are possible in other respects
that would greatly increase the mileage per gallon of fuel. In the
first place, the employment of exceedingly high-powered cars could
be curtailed; but this is a minor matter compared with the fact that
all cars are adjusted to carry a peak load of performance far in
excess of normal running requirements. And this extra ability,
called into use only now and then, is paid for by an increased con-
sumption of gasoline whenever the car is running. In other words,
the average car runs at its maximum efficiency only at full load
with open throttle; under these conditions the car may attain a
thermal efficiency of 20-25 per cent. But under ordinary road con-
ditions the car is running most of the time at part load, and the
efficiency drops very rapidly as the load is reduced. The operating
efficiency of the typical car, therefore, is only around 5-10 per cent,
from a quarter to a third of its maximum. By making smaller,
lower-powered motors, some of the luxury qualities of the present
automobile would be sacrificed, but a considerable gain in fuel
economy would be attained.
Even with cars as they are to-day, a fuel loss running upwards of
25 per cent results from improper carburetor adjustment leading
to the employment of an over-rich mixture. Experiments on exhaust
gases conducted by the U. S. Bureau of Mines,1 in connection with the
ventilation of the Hudson River Vehicular Tunnel, have demon-
strated that the combustible gas in the average automobile exhaust
contains nearly 30 per cent of the total heat in the original gasoline.
Careful carburetor adjustment should result in saving half of this
quantity. The great majority of passenger cars and trucks are
operated on rich mixtures suitable for maximum power but very
wasteful from the standpoint of gasoline economy; the average
carburetor is set for winter operation and is not changed in the
summer. The public does not appreciate the saving in gasoline that
would result from the use of lean mixtures.
1 Fieldner, Straub, and Jones, Automobile Exhaust Gases and Vehicular-
tunnel Ventilation, Jour. Soc. Aut. Eng., April, 1921, pp. 295-305.